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' I?ffRODVCTION 
·There bas been mucn .theoretical controversy conce~ning. 
acquisition of a response pnder partial, as opposed to 
continuous reinforcement. The controversy is due in- part 
to studies (Weinstock, 1958; Haggard, 1-959) showing the 
superiority of partially-reinforced to continuously-
·-. 
reinforced animals. These results are in direct conflict 
I .. 
/~ 
with current learning theories. Weinstock varie~_pro-
portion of reinforcement in six steps from 100% reinforce-
ment to 16.6% reinforcement. He found that the two groups 
receiving the largest P.roportion of reinforcement ran slow-
est in acquisition··-. In explaining the results, Weinstock 
(1958) referred to the earlier Guthrie and Horton cat 
study (1946) in which it was found that many non-functional 
responses were puilt into the response sequences. This fact 
-
raised the question of what happens to accessory non-func-·· 
tional movements fn a response sequence which· leads to 
terminal reinforcement. 
. ~ .. 
Weinstock hypothesized .that on 
non-reinforced trials for the part.iall~ reinforced animals, 
' . 
the non-functional responses have a chance to drop out 
and this leads to faster running. The continuously rein-
forced animals are not given this opportunity. 
It was the purpose of the present study to test the 
hypothesis by Weinstock. A wide alleyway should provide 
the opportunity for more non-functional responses to occur 
and get built into the chain of responses learned by the 
./ 
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correct, there should be a greater , .. relative advantage for 
the partially retnforced animals in the wide, than in ·the 
narrow, alleyway. This should then appear as a significant 
j 
- interaction in a 2 x 2 factorial design employing proportioQ 
of reinforcement and alley width as the variables. 
Wbile the p~esent study was designed to test· the hypo-
thesis about acquisition, extinction trials were-also. run. 
-No clear cut hypothesis can be formulated about the out-
~~omA ,of the extinction trials. 
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3. 
METll>D 
Subjects. The Ss were thirty male and thirty female 
naive albino rats of the Wistar strain. They varied from 
90 to 120 days of age at the beginning of the experiment. 
All Ss were maintained in the animal colony of the Lehigh 
University Psychology Department. When Ss arrived, they 
-
·,. 
were assigned by a table of random numbers to their in-· 
_., ,; 
dividual living cages. Three Ss were lost during the 
experiment due to sickness. 
Apparatus. The apparatus was a straight runway which 
could be altered by use· of either a 2. in~ or a 6 in.· wide· 
and 3 ft. long insert. The height was 3 1/2 in. through-
out. The start box was 6 in. by 6 in .• and the goal box 
was 13 in. l~ng by 6 in. wide. A 4 in. by 4 in. recess 
was made in the right side wall in which a water tube 
was presented. The recess hid the tube from the S ~ntil 
he had entered the goalbox. A removable wall 1/4 in. in-.~ '.b 
.. 
front of the water tube was used on non-reinforced ·trials. 
• . "b . Guillotine doors separated the startbQx from the runway 
and the runway from the goalbox. The interior of the 
··-~ .. 
apparatus was,~ainted a flat gray. The entire apparatus 
< 
was covered with 1/4 in. thick.hinged Plexiglas. 
-
Lighting was provided by two 40 w. neon bulbs 4 ft.· 
in length 3 1/2 ft. above the apparatus ~nd-by ~ 100 w~ 
bulb 3 1/2 ft. directly above the startbox. A Grason-
P Sadler white noise generator and a ~12 in. spea~er were 
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used to mask out external noise during the running ot, the 
experiment • 
. Procedure.· Fifteen Ss were assigned to each of -the four 
experimental groups. The four groups received 50% reinforce-
ment in a 2 in. runway, 50% reinforcement in a 6 in. runway, 
100% reinforcement in a 2 in. runway and iOO% reinforcement· 
in a 6 in. runway, respectively. Ss were assigned to the· 
groups bJ a restricted randomization in which both sex and 
distribution in the living cages were balanced out. The 
.r.,l. 
Ss were handled at least five min. on several days preceed-
ing the experimental session. During this time the Ss 
. 
were placed on the twenty hr. water deprivation schedule .,,,_. 
which was followed throughout the experiment. 
During acquisition, -!s receiving the same alley width 
were run consecutively, because changing inserts was very 
time consuming. On half of the days the wide alley, and 
. o,the other half the narrow alley, ~s were run first. 
The daily order was determined randomly. Each S was run 
·eighty tri~ls at two trials,, per day with an. intertrial 
interval of approximately one hour, the time necessary to 
cl 
complete Qne trial for all Ss. The ~sin the partial 
reinforcement groups were assigned reinforcements random-.. 
ly on forty of the eighty trials. On each reinforced 
.. ..... 
tria_l, ~ was given thirty sec e drinking .. time in th-e goal-
. -box. On each non-reinforced trial,~ was allowed to remain 
thirty sec. in the goalbox without receiving reinforcement • 
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5. 
-Each S was returned to the home cage immediately after 
running. 
Ext inc(:ion was begun the day after · the last acquisition 
' trial. The procedure was identicaJ to that used during 
non-reinforced acquisition trials. All Ss received a 
A 
total of eighteen trials ·during extinction. If a S fail-
ed to run in five min., it was removed from the apparatus. 
Latency was defined as _the interval from the opening 
of the startbox until the~ broke a photo-electric beam 
8 in. fro~ the startbox door. Runriing time was defined 
as the time between the breaking of the first photo-
electric beam and the breaking of the second beam 7 1/2 in. 
inside the goalbox. Times were recorded on a Standard 
Electric .01 sec. timer. 
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RESULTS 
. Acquisition. Two measures of perform~nce were used: 
reciprocal latency and reciprocal running time. To reduce 
the percentage error, a constant of 0.20 sec. was added 
to the latency before its. reciprocal was computed. On 
trials in which S took more than five min. to complete a 
/· i 
.~ 
run, a value of zero was assigned to the reciprocal measures 
used • 
. In Fig. 1 mean reciprocal latency is plotted against 
trials in blocks of ten. The corresponding graph for 
~ ~ 
mean reciprocal time is presented in Fig. 2. Figures 1 
ana 2 show the clear superiority of the 50% reinfort:'ed 
'·, 
groups throughout acquisition on both the latency and run-
ning time measures. For both measures the difference 
. 
" 
between the two wide alley groups is greater than.the diff-
erence between the two narrow alley groups 'for the last 
two blocks of trials. 
Analyses of variance were performed on the last twenty 
J 
- ~"; ··- . 
) '''t. of 
trials. for both measures and the results appear in Tables 
1 and 2. The only significant differences obtained were 
due to the proportion of reinforcement variable. The inter-
action between alley width and proportion of reinforcement 
failed to reach significance. A non-parametric test based 
on- medians suggested by Mood (1950, 402-406) was run on 
i . 
the two acquisition measures for the '1ast twenty trials t<>' 
test~for interaction between alley width and proportion of 
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7. 
reinforcement. The use of this further test was based on 
the existence of some obse~vations in each group that were 
very low. These values contributed large amounts of 
variance to the data therefore making the analysis of 
c 
0
1 
variance insensitive • The Mood test is not sensitive to 
. l. 
a few outlying values. 
1 
For latencies, a ~ = 2o 04, with I 
d.f., and for the running time a X~= 2.58 with 1 d.f., 
. ' 
was obtained. PThese values are not significant at the .05 
level. 
Extinction. The extinction data is presented by 3 trial 
blocks in Figs. 3 and 4. Striking differences due to pro-
portion of reinforcement appear in botn figures. 
Analyses of covariance were performed on the two 
I 
! 
measures .for the total 18 trials and for the first 9 tr·ials 
of extinction. The results of these analyses failed to 
show a· significant interaction between all~y width and 
proportion of reinforcement. The proportion of reinforce-
ment variable was significant at the .05 level in.all. 
analyses. 
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Mean reciprocal running time of extinction trials 
as a function of alley width and amount of reinforce-
ment in blocks of three. 
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·Table 1** 
Summary of Analysis of Variance for the !Ast 20 Acquisition 
Trials for Meari Reciprocal Latency. 
Source ss df MS F 
-:,tit~ / 9 
R 27,478 1 '27,478 5.75• 
C 15,747 
" 
1 .15,747 3.29 
. ,;..~· 
·""''-*" 
·n.xc· 7,751 1 7,751 1.62 J 
" 
WG · · ~ 253 317 . , 53 4,780 
Total 304,293 56 
P.: 
. .Jf> . • 
Table 2** 
·I 
Summary of Analysis of Variance -for the Last 20 Ac·quisition· 
(/, 
Trials for Mean Reciprocal Running Tim·e. \ 
i" 
Sour·ce ss df MS F 
-
R 2,503 1 2,503 4.18• 
.. 
C 13 l 13 ->1.0 
RxC 452 ' ) I 452 >,1.0 
WG 31,741 53 599. 
... 
-~ 
Torti 34,709 56 
.; 
,:,4. 
. ..•... '.·:·". . : -:-._;' ··:· . ........ , ...•... ·.· •.. ··.• '~ :~ ·:;· ......... :. ·.•. ·.·:.·.·.--:,·.,··, •·.•.·•• :.··)." ~ -~·. ·····-~-~ ..... _ •.• , •. ~-- .•. •':. -~· i~"· ~-· ._ ................... .. 
~ ... __ ...... _ .................... . --•" ...... - ...... 
•P .05 
**In all Tables the R variable is ~roportion of reinforcement 
-· .- "'!, - • - -.· - ......... _ .. - • - - - • - - - ••. - - • - ••. -
l 
I 
- - - and the C variable is alley-wi~th. 
( 
' ••• J 
j 
!ii ;· 
..fl 
~ ... · 
Summary of 
Source 
Adj. R 
Adj. C 
Adj. RxC 
Est. WG 
Total 
Summary of 
Source 
Adj. R 
kdj. C 
Adj. RxC 
' 
Est. WG 
Total 
*P .05 
& . . 17·,. 
Table 3•• 
~ 
Analysis of ·covariance for Mean Reciprocal Latency 
in Extinction 
~i/ 
ss df MS F a' ' 
77,738 1 77,738 44 .42* 
(), 1 0 
~1.0 
960 1 960 71.0 
90,984 52 1,750 
169,682 55 ~ 
-. ., 
,.,. 
..... 
Table 4** 
Analysis of Covariance foif'7Mean Reciprocal Running 
• I ~ 
Time in Extinction .. ~ 
ss df .. 
- MS F 
-
11,393 1 11,393 68 .34• 
0 l 0 >1.0 
56 
_l 56 ">1.0 
, 8,669 52 166.7 
20,118 55 
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••In all Tables the R variable is proportion of reinforcement 
'" 
and the C. variable is alley width. 
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Table s•• 
Summary of Analysis of Covariance for "" Mean Reciprocal Latency 
for Early Extinction (Trials 1 through 9). 
,Source ss df MS F 
~I 
"" 
33,637 1 33,637 19.22• 
J\dj. C 1,115 1 1,115 >1.0 
'· .. 
Adj. RxC 960 1 960" >l.O 
Est. WG 90,984 52 1,750 
Total 126,696 - 55 
-,.. 
Table a•• 
···,· 
' Summary of Analysis of Covariance for Mean Reciprocal Running 
/ 
Time for Early Extinction (Trials 1 through 9). 
Source ss df MS F 
Adj. R 11,598 l Q. 11,598 71.20* 
,,:;, 
. 
Adj. C v·· , ·,61 1. 61 ,1.0 
Adj. RxC 52 1 52 71.0 
Est. 
·~ 
8,467 52 163 
Total 20,178 55 
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.,________ .... - -
~ .. •' • 141P • • • • , S: 05·· • • r • r • • • • • • , •' • • • • • ,. ' ... • • • 
••In all Tables the R variable is proportion of reinforcement. 
and the C variable is alley -idth. 
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DISCUSSION 
- --
In acquisition the partially reinforced !s re~ched 
j• 
higher terminal levels of responding than the continuously. 
reinforced Ss. The hypothesized interaction between 
proportion of reinforcement and alley width did .. not appear. 
In extinction the partially reinforced ~s continued to show 
superior performance even with their acqu~sition superiority 
,,, 
•. 
remov~d by use of covariance analysis. Again the interaction· 
between proportion of reinforcement and alley width was not 
significant. 
. . 
The superiority of the p&rtially reinforced Ss in \ 
acquisition confirms the previous results of Weinstock 
' . J:. 
(1958). The superiority .of the partially reinforced Ssiin 
exti~ction confirms the generally reported results of other~ 
cD 
studies (Jenkins and Stanley, 1950). 
While the interaction effect failed to reach significance, 
it was seen from Fig. 1 an~ 2 that the obtained differences 
were in the hypothesiz~d-direction. On both latency and · · 
running time measures there was a smaller difference between 
the two reinforcement groups for the narrow alley than for 
the wide alley. It is difficult to assess whether the fail-
ure of the interaction to achieve statistical·significance 
wa~ d~e to the small size of the interaction or to the 
' ...... 
large amouii:t of- var.iance that was present ..• ·- .It. _would, appe.a.r ;-
however, that if an interaction effect is present it is a~ 
small effect. 
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20. 
This interpretation receives support from a study by 
·lewis ~nd Cotton (1960) in which both drive strength and 
t:::•,! 
alley width were varied. They found, surprisingly,. that 
Ss made more competing responsbs during acquisition in the 
- · .. , 
small alley than in the large alley. The present study· 
was based on the assumption that the wide alley~would allow 
.. 
-a greater opportunity for .competing responses to occnr~than 
the narrow alley. The lewis and Cotton study suggests that 
-
o . 
this a~sumption is in error and that the present experimental 
situation is an inappropriate one in which to test for the. 
hypothesized interaction. In view of the above, it may be 
concluded that, while the Weinstock hypothesis received 
no support from the ,prese.~t data, the experimental si tuat.ion 
,' 
used may not have satisfied the requirements for a test 
of that hypothesis. 
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SUMMARY 
A factorial study of proportion of reinforcement (100% 
· vs •. 5<,J,) and alley width (wide vs. narrow) was performed 
to test. Weinstock's hypothesis about the superiority of 
partiallyJreinforced to continuously reinforced ~s during 
acquisition. Fifteen albino rats were randomly assigned 
to each of the four group$. 
The Ss were given 80 acquisition and 18 extinction 
,. 
t, 
If 
trials iQ a runway and both reciprocal latency and reciprocal 
.., 
running time measures were recorded. The partially reinforced 
Ss were superior in performance both during acq~isition and 
during extinction. The hypothesized interaction between 
. .- .. 
alley width and proportion of reinforcement did not.appear. 
The results on the proportion of reinfor~ement variable 
confirmed previous research. While the failure to find a 
significant interaction provided no support for tbe hypo-
thesis, it was suggested that the experimental situation 
may not have been appropriate tor testing the hypothesis. 
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